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Current trends in the evaluation and management

of female urinary incontinence

Phillip P. Smith, Rebecca ). McCrery, quney A, Appeli

rinary incontinence is a commeon problem, affect-
ing up to two-thirds of all women. Its prevalence is
easily underestimated in the clinical setting, since
patients will often fail to bring the condition to the attention
of their physician; it is estimated that only 1 in 4 sympto-
matic women seek help for this problem,* By recent esti-
mate, the total annual cost of urinary incontinence in the
United States is about U$$1g.5 billion.* In'addition to affect-
ing quality of life, complications of urinary incontinence in-
clude urinary retention, chronic lower urinary tract infection
and vesicoureteral reflux, all of which affect health greatly.
The aim of this review is to give primary care practitioners
an overview of the current understanding of the taxonomy,
re+b—hysiology, evaluation and treatment of female uri-
‘ontinence.

CMA] - NOVEMBER 7, 2006 -

Pathophysiology

Patients present with symptoms rather than diagnoses — an
important distinction in the discussion of female urinary in-
continence. Most patients with any degree of urinary inconti-
nence will have symptoms that point to stress incontinence,
urge incontinence or mixed incontinence, The symptom of
stress urinary incontinence is the involuntary loss of urine ac-
companying sudden increases in intra-abdominal pressure
(i.e., “stress™); this loss is sudden, coincident with the stres-
sor and usually without warning. Urge incontinence occurs
when an overwhelming urge to void results in leakage of
urine; about half of all patients with overactive bladder syn-
drome experience urge incontinence.® Mixed incontinence is
the concurrence of stress and urge incontinence symptoms.

As the bladder fills, sensory afferent signals are carried via
the pelvic and hypogastric nerves to the spinal cord (Fig. 1),
where they are relayed to the pontine micturition centre via the
lateral spinothalamic tracts and dorsal columns. Sympathetic
tonus via the hypogastric nerve maintains smooth muscle-
based activity of the urethral sphineter and aids in detrusor re-
laxation, which thus promotes urine storage. Somatic efferent
signals 1o the striated muscle of the pelvic floor via the puden-
dal nerve provide voluntary urethral sphincter activity, as well
as momentary augmentation of urethral resistance in response
to sudden increases in bladder pressure. As afferent signaling
increases in intensity with bladder filling, a threshold of con-
sciousness is reached, at which point a socially appropriate op-
portunity to void is sought. With permission to void, pontine
signaling to the sacral cord via reticulospinal and corticospinal
tracts results in parasympathetic cholinergic activation of the
detrusor and reflex relaxation of the striated muscle of the
pelvic floor, which allows pressurized urine flow.*

Neurclogic insults commonly cause involuntary detrusor
contractions and urinary incontinence by interrupting the
pathways that control and coordinate the micturition reflex.
Although lesions and conditions may vary in their effect on
voiding dysfunction and incontinence, central nervous sys-
tem lesions at or abave the thoracic spine often result in inap-
propriate detrusor activity, poor coordination of detrusor and
sphineter activity, or both. Lesions below this level, including
peripheral lesions, often result in an areflexic detrusor. In all
cases, lower arinary tract symptoms, including urinary incon-
tinence, may result.>®
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The diagnosis of stress urinary incontinence implies faflare
of sphincter function. Normal function depends on factors
that are both Intrinsic and extrinsic to the urethra. Intrinsic
factors include normal urethral mucosal and smooth-muscle
function. These, in turn, are related to estrogen status, tissue
and genetic factors, and any prior urethral disease or manipu-
lation that may have disturbed the normal urethral epithelium
and tissue compliance. Extrinsic factors are primarily the rela-
tively static pubourethral ligamentous support and the dy-
namic function of the striated muscle of the pelvic floor, These
factors undoubtedly assume varying degrees of importance in
the individual continent woman and, in balance, provide suffi-
cient resistance to sudden increases in intra-abdominal pres-
sure. Stress urinary incontinence occurs when the sum of
these factors is inadequate for normal sphincter fiunction. ‘The
integral theory of female urinary incontinence, which was in-
troduced by Petros and Ulmsten in 1ggo,” proposes that stress
incontinence arises from laxity of the pubourethral ligaments
and anterior vaginal wall. This is the dominant therapeutic
model at present.

Urge urinary incontinence results from some combination
of detrusor overactivity, detrusor or urothelial hypersensitivity

and poor detrusor-sphincter coordination. Although the
symptoms suggest detrusor motor overactivity, the cause may
be sensory dysfunction or urodynamically demonstrable mo-
tor overactivity or both. For the patient with urge inconti-
nence, disordered sensory or motor function results in unin-
tended detrusor activity, which overcomes urethral resistance,

Evaluation

Lower urinary tract symptoms are poor predictors of the un-
derlying diagnosis of urinary incontinence.® Both stress and
urge incontinence symptoms may have sphincter, bladder,
neuromuscalar and cognitive origins. The goal of evaluation
is to identify the diagnosis underlying the incontinence symp-
toms. Effective therapy may then be selected.

History aiid physical examination are crucial. Certain med-
ications may contribute to urinary incontinence by the follow-
ing mechanisms:®
+ Decreased urethral pressure (o-adrenergic blockers, neu-

roleptics, benzodiazepines)

+ Increased bladder pressure, muscular effects (bethan-
echol, cisapride)
+ Increased bladder pressure, vol-

ume of urine (diuretics)

+ Increased bladder pressure, im-
paired voiding (anticholinergics,
antiparkinsonism agents, [~
blockers, disopyramide)

+ Indirect effects: cough (angio-
tensin-converting-enzyme inhib-
itors), constipation (iron, narco-
leptics), mental status changes
{psychotropics)

In addition, many medical condi-
tions may directly affect bladder
function and must be considered in
the evaluation; a partia} list is given in
Box 1. During the physical examina-
ton, the physician must look for ob-

jective evidence of involuntary urine

loss, document detrusor function

sufficient to empty the bladder, as-
sess the sphincter mechanism, both

intrinsic and extrinsic to the urethra,

and discover any evidence of other

causes (e.g., fistulas) of, or contribu-
tors (e.g., infection) to, urinary in-
contnence. Urethral mobility should
be assessed objectively, for example,

by the “Q-Tip” test.'® In this test,
a sterile cotton swab is inserted
through the urethra into the hladder
and withdrawn just until the resist-
ance of the bladder neck is felt. The
patient is asked to bear down and the
change in angle of the swab is noted.
Angles greater than 30° indicate ure-
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thral hypermobility. Vaginal prolapse
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should be assessed, as prolapse of the anterior vagina to or be-
yond the introltus may result in “paradoxical continence,” in
which poor sphincter function is masked by the pinching-off
of the bladder neck by the prolapse. Although vaginal prolapse
and hypermobility are often associated with incontinence, nei-
ther is the cause.** Table 1 surrumarizes a stepwise approach to
the physical examination and the relation of the various assess-
ments to the causes of wrinary incontinence.

The question of when to obtain multichannel erodynamic
evaluation has no clear answer, The purpose of urodynamic
study is to reproduce patient symptoms in a monitored set-
ting; therefore, urodynamic studies are recommended when
the history and clinical examination are insufficient to reach a
diagnosis. It is unclear whether routine urodynamic study
significantly helps in the treatment of stress utinary inconti-
nence."” Therefore, a woman with no prior pelvic surgery who
is found to have a hypermobile urethra and urine loss coinci-
dent with stress or strain probably does not require urody-
namic study. However, patients i whom empiric nonsurgical
therapy or surgical treatment has failed, those who have ele-
vated post-void residual volumes and patients who have com-
plex symptoms, history or examination findings deserve uro-
dynamic stedy. Consideration should be given to urodynamic
examination of patients with urge or mixed incontinence
symptoms, since the cause of these symptoms may be com-
plex and misleading.*® A significant proportion of women
with symptoms of urge incontinence are found to have stress
urinary incontinence* and therefore would presumably re-
ceive improper treatment if therapy were determined in the
absence of urodynamic study.

Urodynamic study is subjective since it requires interaction
between the patient and the observer, and urodynamic data
are poorly reproducible.” Therefore, the test is perhaps best
conducted by the physician who will interpret the results.

Treatment of common causes
of urinary incontinence

Stress incontinence

Table 2 summarizes the recommended treatment of stress uri-
nary incontinence. Effective treatment requires a proper diag-
nosis of the condition. The choice of treatment is limited to
physiotherapy and procedaral interventions. Pelvic-floor train-
ing consisting of repetitive contraction of the levator muscles
{usually referred to as Kegel exercises) is the cornerstone of
physiotherapy and may be taught by a physician or nurse. Spe-
cialized practitioners offer more intensive instruction and
biofeedback. Short-term improvements in most women with
stress urinary incontinence have been reported, and longer-
term success appesrs to be related to continuing the pelvic-
floor training program.*>* A Cochrane review'® concluded
that physiotherapy is effective, but its therapeutic role when
compared with other modalities is difficalt to assess owing to
study limitations. Because of the lack of risk and relatively
small cost, an initial trial of physiotherapy is appropriate if the
patient is willing to participate actively in her treatment.

CMA)
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Pharmacologic therapy with the serotonin—norepinephrine
reuptake inhibitor duloxetine has been investigated. This drug
is believed to enhance pudendal nerve stimulation of the pelvic
floor. It has been shown to alleviate symptoms of stress uri-
nary incontinence in several randomized controlled studies,
and its effects appear to be synergistic with pelvic-floor train-
ing.** However, because women using duloxetine had a 2-fold
increase in suicide risk compared with the general population
— an effect not seen in its use for treatment of depression —
the US Food and Diug Administration denied approval of the
drug for the treatment of stress urinary incontinence.®

Injection of a bulking agent into the submucosal or peri-
urethral tissues or both is effective and minimally invasive, Tn a
recent review of the history and current state of injection ther-
apy, Chapple and colleagnes* concluded that therapy with cur-
rently available agents is safe and effective, regardless of ure-
thral mobility or urodynamic assessments of urethral function,
and therefore may be considered as a firse-line treatment for un-
complicated stress incontinence. There are no data indicating
the superiority of any particular agent, although collagen must
be regarded as temporary because the substance degrades over
time, Injection therapy is not as effective as surgery, whether
measured in terms of objective cure or improved quality of life;
however, it presents fewer risks to the patent.” Although a re-
cent randomized prospective study showed total 1-year costs of
injection therapy to be greater than surgery costs, ™ there are in-
sufficient data on which to base cost comparisons.*

Surgery for stress urinary incontinence can be broadly cate-
gorized into retropubic operations, bladder-neck slings and
tension-free, midurethral slings. Although the first 2 categories
have been practised for decades, retropubic midurethral slings
were introduced in 1996.* Their wide applicability and techni-
cal simplicity have led to their widespread use, and they have
become the preferred surgical treatment of stress incontinence
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by most surgeons.™ Traditional retropubic operations (e.g.,
Burch colposuspension or Marshall-Marchetti~Krantz anterior
cystourethropexy) and bladder-neck slings remain the stan-
dards to which others are compared, and both have been the
subjects of recent Cochrane reviews. >

Tension-free, midurethral slings are intended to stabilize
the midurethia, based on the integrat theory of sphincter finc-
tion (Fig. 2). Therefore, this technique would seem to be most
appropriate for patients with urethral hypermobility, since this
probably indicates loss of pubourethral support. Two recent re-

views of 2-6-year follow-up data found cure rates among pa-
tients with midurethral slings to be comparable to those
among women with Burch urethropexy and fascial bladder-
neck slings.** Urodynamic data, such as urethral pressure
profiles and leak point pressures, are more likely of value in
terms of a prognosis than as finm decision points in the choice
of operation.”® The newer transobturator approach to place-
ment of the midurethral sling has been shown to be as effective
as the original retropubic placement, and to have fewer compli-
cations.** Because this technique was introduced in 200z, no
long-term data are available regarding

n the initial ex

durability or suitability for use in specific
circumstances.

Test or

Step examination Assessment

Urge incontinence

Treatiment of urge incontinence is sum-
matized in Table 3. Empiric therapy may
be instituted in otherwise uncomplicated
cases. However, any findings suggestive
of organic pathology (e.g., abnormal uri-
nalysis results, bladder tenderness or a
pelvic mass) require thorough investiga-
tion before treatinent. Complex cases and
empiric trial failures should be referred
for more extensive evaluation.

The current paradigm for the treat-
ment of urge incontinence is to reduce
undesired detrusor activity through re-
versible blockade of the muscarinic re-
ceptors at the detrusor neuromuscular
junction. Table 4 shows the drugs avail-
able for use in antimuscarinic therapy.

Five subtypes of muscarinic receptors
have been identified; M, and M, receptors
are the predominate subtypes found in

the bladder. M, receptors are primarily
responsible for bladder contractility.®

Their ubiquity in the human body results
in a high incidence of side effects from

Effectiveness

of urethral of urethral

Effectiveness
in the presence in the absence

blecking agents. The therapeutic objec-
tive of bladder M; blockade with an-
timuscarinic agents is often [imited by

Cost Risk the angicholinergic side effects resulting

hypermaobility  hypermaobility

from blockade of muscarinic receptors in
other tissues, such as salivary glands,
lacrimal glands, the gastrointestinal tract
and the central nervous system.
Immediate-release oxybutynin was the
first dedicated antimuscarinic agent for the
treatment of overactive hladder symptoms,
including urge incontinence. The anti-
muscarinic drugs currently available in the
United States are oxybutynin (immediate
and extended release, and transdermal),

*The rating systern of 1 to 4 plus signs (from teast to most) is to be ihterpreted as an appreximate guide

and does not imply direct proporticnality between trealments or catesgoeries.
TEffectiveness depends on patient compliance,
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tolterodine (immediate and extended re-
lease), trospium chloride (immediate re-
lease), solifenacin (extended release) and
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darifenacin (extended release). Comparisons to placebo and
head-to-head comparisons of the available antimuscarinic
drugs are incomplete, with nonstandardized study designs, out-
come measures and choice of preparations to be compared.

A recent meta-analysis suggested that immediate-release
tolterodine is associated with a lower risk of dry mouth than
is immediate-release oxybutynin; however, the extended-
release preparations of both oxybutynin and tolterodine are
associated with less dry mouth than either immediate-release
formulation.® The results of the OPERA trial, comparing the
extended-release fixed-dose formulations of oxybutynin
(o mg) and tolterodine (4 mg), found similar reductions in
the number of weekly episodes of urge urinary incontinence
and of total incontinence episodes in: the 2 groups. Micturi-
tion frequency and the proportion of women reporting no in-
continent episodes was lower in the oxybutynin group, al-
though more reported dry mouth.*

Studies comparing transdermal oxybutynin with the imme-
diate-release formulations of tolterodine and oxybutynin have
shown similar efficacy results.**” The transdermal oxybutynin
formulation is associated with less dry mouth. The first-pass
metabolism in the liver is avoided, which results in decreased
production of the primary metabolite, N-desethyloxybutynin,
which is associated with xerostomia. Application-site reac-
tions are the cause of discontinuation of the wansdermal med-
ication in up to 10% of patients.*

The STAR study® compared 2 newer antimuscarinic med-
ications: solifenacin succinate (5 mg or 10 mg) and extended-
release tolterodine (4 mg) in 1200 patients. The conclusion
was that the flexible dosing regimen of solifenacin was more

efficacious than tolterodine in decreasing urgency episodes,
incontinence, vrge incontinence and pad use and in increas-
ing the volume voided per micturition. Discontinuation rates
owing to adverse effects were similarly tow in both groups.
The long half-life of solifenacin may be an important factor
contributing to its improved efficacy.

Trospium chloride was recently approved for use in the
United States, although it has been safely used in Burope for
over 20 years,* It is unique in that it is a quaternary amine,
which prevents it from crossing the blood—brain barrier, and
more than 60% of the active compound is excreted unchanged
in the urine. Complete continence was attzined in only 21% of
patients given trospium in a placebo-controlled trial.

Darifenacin is another novel antimuscarinic agent in that it
is the first approved agent that is selective for the M, mus-
carinic receptor. Laboratory evidence also suggests that it is
more selective for the M, receptors of the bladder than for
those of the salivary glands,** although the clinical signifi-
cance of these animal data remains unknown.

Overall, no one anticholinergic drug is better than another
for treating symptoms of overactive bladder in adults. Except for
immediate-release oxybutynin, all antimuscarinic drugs are
generallywell tolerated, and contraindications are few. Unforto-
nately, long-term patient compliance with medications for over-
active bladder and urinary incontinence is poor. In a recent
study involving 2496 patients, as many as 36.9% had not refilled
their initial prescription during a 6-month follow-up petiod.*
Another study showed that about 80% of patients with overac-
tive bladder stopped their medications within 6 months.* In yet
another study, patients who did refill their prescriptions were

Lianne Friesen and Nichalas Woalridge
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found to take their medications only about a third of the time.**
Therefore, drug levels are not maintained and patients are not
benefiting from the maximum effect of the medications.

Although efficacy is generally comparable among all agents,
the results and side effects in individual patients are variable,
Eailure to respond to or intolerance of one drug does not indi-
cate a failure of antimuscarinic therapy. Another antimuscarinic
agentwill often be found to be effective and well tolerated,

Other pharmacologic approaches have been considered
for the management of urge incontinence, The use of topical
or systemic estrogen therapy remains controversial, A Coch-
rane review of estrogens for urinary incontinence in women**
indicated that, compared with placebo, estrogen use resulted
in higher rates of cure and symptom improvement, with more
positive eftects on urge incontinence than on stress inconti-
nence. The concomitant use of progestins may decrease the
amount of improvement. Flavoxate hydrochloride,* propiver-
ine and imipramine are other medications that have been
used in clinical practice for incontinence; however, consistent
data supporting their effectiveness in this area are minimal.
Desmopressin acetate, an analogue of antidiuretic hormone
that decreases urine production by increasing water reabsorp-
tion in the collecting tubules of the kidneys, has been useful
when nocturia is a major complaint.** Intradetrusor injec-
tion of botulinum A toxin has also been useful for the weat-
ment of detrusor motor activity and other functional disor-
ders of the lower urinary tract.*>*

Nonpharmacologic treatment may be helpful, although it
will usually require referral to the appropriate specialist. Physi-
cal therapy techniques, such as bladder training, pelvic-floor ex-
ercises and electrical stimulation of the pelvic floor, have all

Effectiveness

Cost

Sacral merve stimuta

ntravesical therap
“‘afropine, trogpiim, capsaicir
T resiiiferatoxin) :

"“The rating system of 1 to 4 plus signs (from least to most) is to be interpreted
as an approximate guide and does net imply direct proportionality between
treatments or categories.
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been studied. The results of a meta-analysis examining the ef-
fects of conservative treatment of urge incontinence suggested
that these physical therapies have a favourable effect on patients
with this problem.* Although long-term data regarding their
efficacy are scarce, these options have minimal side effects, do
not exclude future treatrnent options and may be useful as an
adjunct to other therapies. Unfortunately, long-term patient ad-
herence to these programs is poor.® More direct neuromodula-
tory techniques, such as acupuncture and sacral nerve stimu-
lation, kave demonstrated success in relieving symptoms,
although urodynarnic data have not been as impressive.® ¢ Sur-
gical intervendon, such as bladder augmentation, may rarely be
required in patients with refractory urge incontinence and
should be considered only after a comprehensive evaluation and
failure of more conservative therapies.

[N

Mixed incontinence

At least one-third of patients with urinary incontinence have a
mixture of stress and urge incontinence. This mixed inconti-
nence implies dysfunction both in sensorimotor control of
the detrusor and in the sphincter mechanism. Urodynamic
study is particular helpfil in the evaleation of mixed incontj-
nence. Obvious causes of either the urge or stress component
of incontinence should be addressed.

Given the relatively low costs and risks, an initial trial of
medical or behavioural therapy, or both, directed at the urge
componeint has been recommended as the first step in treat-

Comments

Mote: CNS = central nervous system,
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ment.* Anticholinergic therapy has been associated with at
least some improvement inn symptoms in most trials. Alterna-
tively, initial therapy may be chosen on the basis of the pa-
tient’s predominant symptoms.*® According to the integral
theory of incontinence, urge incontinence arises from abnor-
mal sensations resulting from loss of pubourethral support
and is therefore a surgical problem. In fact, there are ro com-
parative data to suggest that midurethral slings are effective
in the treatment of the urge component. Not surprisingly, in
one study, intrinsic urethral dysfunction was associated with
poorer outcomes in the relief of urge symptoms among pa-
tients who underwent placement of a midurethral sling to
treat the stress component.®® Although mixed incontinence
has been perceived to be less amenable to treatment than ei-
ther stress or urge incontinence alone, careful evaluation and
choice of therapy should result in cure rates similar to those
associated with urge or stress incontinence,*

Other causes of urinary incontinence

We have focused this review on the evaluation and manage-
ment of stress, urge and mixed urinary incontinence. Al-
though most patients with urinary incontinence fall into one
of these categories, there are 2 notable extra-urethral causes
of incontinence to be considered: fistulas and congenital ec-
topie ureter. Both conditions commonly present as total uri-
nary incontinence, although they may masquerade as stress
or urge incontinence, and neither responds to medical or sur-
gical measures aimed at treating stress or urge incontinence.,

Fistulas completely bypass the normal sphincter mecha-
nism and result in total incontinence, In patients with urinary
incontinence who have a history of pelvic surgery or difficult
vaginal birth, a vesicovaginal fistula should be considered in
the evaluation. Ectopic ureter should be considered in pa-
tents with life-long incontinence,

Conclusions

Female urinary incontinence is common and amenable to
therapy in most cases. Currently available treaunent options
can be expected to give satisfactory relief to up to go% of pa-
tents. Thoughtful evaluation resuiting in a supportable diag-
nosis js essential before commencing therapy. Primary care
physicians should ask their female patients about urinary in-
continence and be prepared to evaluate and treat the condition
or, if necessary, refer the patient to the appropriate specialist.
Practitioners must consider a wide range of causes when con-
fronted with an apparently straightforward case if therapy is to
provide maximum benefit with the least risk to the patient.
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